Now that aggressive surgery has been shown not to cure the disease by stopping its spread at the source, biopsy techniques need to be performed alongside a comprehensive plan for surgery and radiation therapy of the residual breast tissue. The increasing use of screening mammograms combined with ultrasound (US) has led to the identification of other hidden, non-palpable abnormalities. The incorporation of magnetic resonance imaging (MRI) into the discovery process has further aided the recognition of additional non-palpable abnormalities.
Breast biopsy technology has progressed exponentially, and these technological advances, coupled with the expanding pool of knowledge concerning the nature and characteristics of breast cancer, have led to significant changes in biopsy methodologies and the amount of breast tissue removed during the biopsy procedure. It is worth noting that approximately 70% of all abnormal findings on mammograms are found to be benign on biopsy; however, the proportion of benign findings is significantly reduced to approximately 30% when dealing with Breast Imaging Reporting and Data Systems (BIRADS) categories 4 and 5 and indeterminate calcifications. It should also be noted that, currently, the objective of a breast biopsy is to yield a definitive diagnosis at the first attempt. Achieving this objective requires judgment; interpretation of various indications on mammogram, US, and MRI reports; and complete understanding of the patient's physical examination results and medical history. Breast abnormalities do not exist in a vacuum; rather, they exist in the complex organism of an individual. As such, the patient's entire body-not just the imaging studies-should be taken into consideration when selecting a biopsy technique, with special attention being paid to the limitations of each technique.
The fine-needle aspiration (FNA) technique is no longer frequently used.
This technique requires the presence of a competent cytologist, which is not possible in most communities. FNA tends to understage/miss in up to 40% of cases. In addition, this technique is not effective when used for calcifications without an associated mass (see Figure 1 ).
The increased use of US has led to a great increase in the finding of indeterminate nodules not noted on other examinations. The vast majority of such determinations are benign. The core needle is often used to biopsy these abnormalities because in most cases it facilitates the confirmation of a benign diagnosis using US guidance with local anesthesia, and thus does not leave any scars. Core-needle biopsy (CNB) tends to understage/miss in up to 20% of cases (see Figure 1) . This technique has a low reliability rating in cases where calcifications are not associated with a mass. [1] [2] [3] Abnormalities noted on mammogram are most often biopsied using a vacuum-assisted device. The advent of these devices has allowed the biopsy of diseased areas with minimal incision using local anesthesia.
Most of these patients do not need to be taken to the operating room Christa Corn, MD, is a General Surgeon specializing in breast disease, and practices breast surgery at Phoenix Baptist Hospital, Arizona. With her prolific research and study over the past 10 years, she has been an active member of and a key advocate for breast surgery and stereotactic procedure specialization around the world. In addition, she teaches other physicians in both the US and Europe to perform stereotactic biopsies. Dr Corn is currently involved with the development of new brachytherapy devices, as well as research for better breast cancer screening methods. is unknown due to the nearly complete obliteration of the lesion. 3, 4 Additionally, the margin status of the lesion cannot be determined. The 8-gauge tome will miss to a marked degree in fewer than 19% of cases if ADH is found in the specimen. To the extent that the likelihood of a significant miss exists, this will cause delays to the definitive diagnosis in 100% of patients diagnosed with ADH using the 8-gauge tome. A finding of DCIS may also be upstaged to invasive cancer on definitive excision (see Figure 1) . Again, the exact size is lost with this technique as the lesion is usually nearly completely obliterated and the margin status cannot be determined, leading the treating physician to perform an image-guided or open excisional biopsy in order to obtain a definitive diagnosis.
The excisional biopsy is considered to be the 'gold standard' because it enables pathologists to examine the specimen intact, devoid of shred artifacts, and without resorting to extrapolation. An excisional biopsy is not defined by the volume of contiguous tissue removed; rather, it is defined as the complete removal of the abnormal area as one intact specimen, [7] [8] [9] revealing the size, volume, and margin status of the lesion.
The size/volume of tissue removed varies widely depending on the size of the abnormality. Whether the excision is image-guided or not has no bearing on the physical nature of the specimen being removed for examination. SiteSelect is a large-core excisional breast biopsy device that uses stereotactic technology to completely excise the abnormal lesion in one contiguous piece, yielding a definitive diagnosis. 5, 6 SiteSelect can be 
best characterized as a needle localization excisional biopsy performed on a stereotactic table rather than in the OR (see Figure 1) . The exact size, volume, and margin status of a lesion can be determined via this biopsy technique.
There is no single biopsy technique that is suitable for all abnormalities.
Nonetheless, if the abnormality reported in an imaging study is a nonpalpable mass, the potential delays inherent in using alternative imageguided biopsies, waiting for pathology reports, arranging for the referral, and the appointment with a surgeon can be avoided by simply excising the abnormality using SiteSelect. However, there are cases in which an open excisional biopsy may be the best option.
Discussion
The breast disease management production line starts with a palpable mass on physical examination or an abnormal imaging study, or both.
When the mammogram test reveals abnormality in a patient she is informed of the need for further testing, which could take anywhere from one to four weeks to schedule and complete. She is then advised to undergo an image-guided biopsy procedure. This is often scheduled with a radiologist, a process that could take an average of two weeks. By the time the pathology is relayed to the patient, another week has gone by.
The patient is usually called and told the diagnosis. If it is cancer, DCIS, or ADH, she is recommended to promptly seek the counsel of a surgeon.
A conservative estimate is that the above process could take up to seven weeks before the patient is adequately advised of her final results, assuming that there are no insurance authorization glitches or clerical blunders. This is in addition to the lead time for visiting a surgeon, which could easily take a week or more. By this time, the patient will have devoted nearly two months to obtaining a diagnosis and scheduling the appointment for definitive treatment. No-one up to this point has examined her with the study results in mind. The patient has not received information or counseling regarding the biopsy procedure, alternative devices or techniques, and the limitations thereof. Second, when DCIS is present it is associated with indeterminate calcifications on mammogram about 90% of the time. 6 Finally, the calcifications may or may not be directly involved in the disease process. Indeterminate calcifications need to be completely excised as one contiguous piece of tissue to avoid understaging of the disease process. Nothing can be assumed about any calcifications left behind in the biopsied area of the breast tissue.
Conclusions
The decision as to which biopsy technique to use should be based on the nature of the visible abnormality on the imaging study combined with the patient's history and physical examination results. In reality, the choice of biopsy technique is a new challenge confronting every patient.
The decision on which biopsy approach to be used differs among patients based on the probability of discovering a malignancy and the plan for any subsequent definitive surgery. The goal is not to treat the image, but rather to treat the patient. With the complex set of currently available alternatives, a breast specialist should be in charge of the overall process of diagnosis and treatment of those patients who have an abnormal breast examination, an abnormal imaging study, or both. ■
